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RUNOFFIN HE HEADWATERS OF THE WILD RICE RIVER WATERSHED IS
ABOUT FOUR TIMES THE RUNOFF IN THE GLACIAL LAKE AGASSIZ
PLAIN.—Precipitation is similar in distribution in the watershed, increasing
Sfrom west to east (see precipitation map, sheet 1). Flat land surface and small
capacity of natural channels result in slow runoff and flooding in the lake plain.
Drainage in parts of the lake plain has been modified by ditching, channel modi-
Sfication, and diversion. The streams in the morainal area generally have better
defined channels and steeper gradients than those in the lake plain.
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THE VARIATION OF DAILY MEAN DISCHARGE FOR EACH DAY AND
THE SEASONAL VARIATION OF DAILY MEAN DISCHARGE IS
SHOWN BY THE DAILY DURATION HYDROGRAPH.—The smallest
range wn daily mean discharge occurs in late winter just prior to spring
breakup. The lowest flows occur during the fall and the highest during spring
to early summer.
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' Evaporation computed from data published in Technical
Paper No. 37, Evaporation Maps for United States, U.S.
Weather Bureau.
THE APPROXIMATE STORAGE REQUIRED TO MAIN-
TAIN SPECIFIED STREAMFLOW FOR LOW FLOWS
OF VARIOUS RECURRENCE INTERVALS IS SHOWN
BY THE CURVES.—Low streamflow can be increased by
release of water stored during periods of high flow. The curves
are computed from streamflow records of the Wild Rice River
at Twin Valley. These curves do not cover a drought of the
severity of that of the 1930’s.
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LOW FLOW IN THE LOWER REACHES OF THE WILD RICE AND SAND-
HILL RIVERS IS ADEQUATE FOR SMALL MUNICIPAL AND IRRIGA-
TION SUPPLIES.— Low flow is largely from ground-water sources, and frequency
curves for other sites would differ from those shown because of variations in sur-
ficial geology. Although the frequency curves for Wild Rice River at Twin Valley
are affected by the severe drought of the 1930’s, the flow did not cease because of
the release of water from natural storage in the morainal area.
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LACK OF NATURAL STORAGE IN THE LAKE AGASSIZ PLAIN IS SHOWN
BY THE MANY CONSECUTIVE DAYS OF NO FLOW OCCURRING MOST
YEARS IN THE MARSH RIVER.—The effect of the severe drought of the 1930’s
in the Wild Rice River basin is shown by the divergence of 7-consecutive day average
flow curves for Twin Valley and Hendrum for the periods 194464 (which does not
include the drought years) and 1910-16, 1931-64 (which does include them). The
difference in low base flow in the lake plain and moraine is emphasized by the lower
7-day average discharges at Hendrum than at Twin Valley.
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SIMILAR MONTHLY AND SEASONAL VARIATIONS IN DISCHARGE OCCUR ON THE SANDHILL AND WILD RICE RIVERS.
Generally, the highest streamflow is in the spring, followed typical of all streams in the watershed. in 1952. Although monthly and seasonal variation in dis-
by a recession through the late summer, fall, and winter The highest mean monthly discharge recorded on the charge of the Red River of the North is similar to that of
months. The low discharges of Wild Rice River at Twin Sandhill and Wild Rice Rivers occurred during 1950, the Wild Rice River at Twin Valley, the extremes are
Valley during the severe drought years of the 1930’s is whereas the highest on the Red River of the North occurred modified by regulation of reservoirs.
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Some ground-water reservoirs, and many lakes and swamps in the River that formed naturally southeast of Ada diverted water e e e
eastern part of the morainal area are effective in reducing at all stages from 1947-51. A dam and reservoir on the Wild
peak flows and increasing low flows. Evaporation and seep- Rice River above Twin Valley for flood control and for recre-
age losses and lack of suitable reservoir sites limit the maxi- atronal and wildlife conservation purposes is proposed by the
mum quantity available for development and use. Since 1895 St. Paul District, Corps of Engineers (interim survey report,
a large part of hagh flow of Wild Rice River has been diverted October 1967).
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with release from Lake Ashtabula on the PERCENT OF TIME INDICATED DISCHARGE WAS EQUALED OR EXCEEDED PERCENT OF TIME INDICATED DISCHARGE WAS EQUALED OR EXCEEDED PERCENT OF TIME INDICATED DISCHARGE WAS EQUALED OR EXCEEDED PERCENT OF TIME INDICATED DISCHARGE WAS EQUALED OR EXCEEDED
Sheyenne River in North Dakota. It is
plannetdlthatt dgwwzy_ e ofnormaoll wet FLOW DURATION CURVES OF THE STREAMS IN THE WATERSHED CAN BE USED TO INDICATE STREAMFLOW AND BASIN CHARACTERISTICS.
ness at least 40 cubic feet per second wi .
be released from Orwell Dam for the period Streamflow of the Wild Rice and Marsh Rivers below Ada 1is Wild Rice River, B, bisects the beach ridge area (see physical 1921-22, 1925-64 water years). To a lesser extent this deple-
C"mfci’%;“’l’;‘wse;’etmge;O‘ﬁ%‘;ﬁ"ygg“g’e affected by diversion (see average flow map, this sheet). The setting map, sheet 1) the headwaters area includes only a tion 1s also indicated by the curve for Wild Rice River at Twin
reduced to 5 cubic foet per second. Follow- steep slope of the adjusted curve for Marsh River near Shelly small number of morainal lakes and the moderate slope of the Valley, B, (1910-17, 1931-65 water years). The sharp dip in
ing the spring runoff the release from Lake A reflects the small amount of natural storage in the glacial curve shows the greater effect of the low base flow from the the curve for Sandhill ditch and River at Beltrami, C, at 99
Ashtabule will never be less than 8 cubic lake plain area. In contrast, the flatter slope of the curves glacial lake plain. Sources of base flow were severely depleted percent 1s caused by ice storage upstream during an extremely
feet per second but will be increased as . . . . . ) .
veguived 3o swpplesient flows on the Red Jor the Wild Rice, B, and Sandhill Rivers, C, show the effect during the extreme drought of the 1930’s as shown by the steep cold period.
River of the North (Data from U.S. Corps of higher sustained flow from natural storage in lakes, swamps, slope of the duration curve at discharges less than 90 percent
of Engineers) and ground-water reservoirs. Although the South Branch  flow for the Red River of the North at Fargo, D, (1918-19,
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Example—

THE RECURRENCE INTERVAL OF A FLOOD OF SELECTED MAGNITUDE, OR THE

The magnitude of floods s affected by the area of areas are from snowmelt and spring rains, the
lakes in the drainage basin,; flood peaks are maximum flood of record on the Wild Rice
proportionately smaller on drainage areas that Raver at Twin Valley occurred in July. Floods
have a large percentage of lakes. The total on small drainage areas often result from
acreage inundated in the vicinity of the Marsh heavy local thunderstorm rainfall. The channel
and Wild Rice Rivers during the 1950 and modification on the Wild Rice and Marsh
1965 floods were about equal, although a greater Ruvers 1s designed to provide capacity for a
proportion of the flooded area occurred near Sflood occurring once in 10 years on the average.
the Red River of the North in 1965. Some The ditching and channel modification on the
previous floods exceeded those of 1950 and 1965 Sandhill River provides for a 15-year flood.
at some places in the watershed. Although Design capacity of channels obtained from
most of the major floods on large drainage Corps of Engineers, St. Paul District.
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EXPLANATION

Number above line indicates approximate drainage
area in square miles; number below line is per-
centage of drainage area in lakes above indicated

S point

A
Gaging station

10 MILES

Area inundated along the Marsh and Wild Rice Rivers during
Existing channel modification the 1950 flood. The Red River of the North along the

B boundary of the watershed flooded about % mile in width
on the average and about 55,000 acres were inundated along

Shisrpeniais Sniginiy aad chaging the Sandhill River during the 1950 flood

Find the recurrence interval of a flood of 1,200 cfs on the Sandhill River at a site having a drainage area

i3

2
3.

The magnitude of a flood at a specified recurrence interval at this same site can also be found by re-

of 310 sq mi, of which 2 percent is lakes.
The 2 percent curve (b) in diagram (B) shows that for a drainage area of 310 sq mi the mean annual
flood is 480 cfs.
The ratio of the 1,200 cfs flood to the mean annual flood of 480 cfs is 1,200/480 or 2.50.
Entering diagram (C) with a ratio of 2.50, the frequency curve (d) shows that the 1,200 cfs flood will
occur on an average once every 20 years.

versing the procedure. Frequency and relation curves from Prior and Hess (1961).

MAGNITUDE OF A FLOOD AT A SPECIFIED RECURRENCE INTERVAL CAN BE
DETERMINED BY USE OF DRAINAGE AREA (MAP A, FOR SELECTED SITES),
RELATION CURVES (B), AND FLOOD-FREQUENCY CURVES(C).

MOST OF THE MAXIMUM FLOWS ON THE MAJOR STREAMS IN THE WATERSHED ARE FROM
SNOWMELT, AUGMENTED AT TIMES BY SPRING RAINS, ALTHOUGH LESS FREQUENT
SUMMER FLOODS CAUSING CROP DAMAGE ARE MOST DESTRUCTIVE.—Damages from high
water are related to the height, duration, frequency, and season in which flooding occurs. These factors
are considered in the design of flood-control reservoirs, and the high-flow frequency curves are useful in
solving problems of reservoir design and operation. Rises are more flashy on the Sandhill than the Wild
Rice River.

EXPLANATION

Average recurrence
interval, in years,
.that bankfull stage
may be exceeded

by heights indicated.

Height of water,
in feet, above
bankfull stage

Name of gaging station, period of flood
“““ Ri £ Cli ) record (water years), and altitude, in feet,
ety o iax; above mean sea level at bankfull stage
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Wild Rice River at Hendrum; Wild Rice River at Twin Valley;
1944-65; 847 feet 1931-65; 1014 feet

HEIGHT AND FREQUENCY OF FLOODING AT GAGING SITES CAN BE RELATED
TO LOCATIONS IN THE VICINITY OF THE GAGE BY USE OF TOPOGRAPHIC
MAPS TO DETERMINE CHANNEL SHAPE.—Peak flows on streams in the upper
third of the watershed are influenced by natural storage in lakes and little overbank
flooding occurs. In the lake plain overbark flooding of large areas occurs more frequently
because of flat topography. The stage of the Red River of the North at Halstad is partly
controlled by reservoirs on upstream tributaries.
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